09) 




Russian Agency for Patents and Trademarks 

(11) Publication number: RU 2106128 CI 



(46) Date of publication: 19980220 

(21) Application number 95120663 

(22) Date of filing: 19991201 
(51) lnt CI: E21B29/00 

(71) Applicant Aktstonernoe obshchestvo otkrytogo ttpa "SlbtrOdJ nauchno-lsslcdovalelsklj 
instttut nefljan oj prooiyslilennostf* 

C72) Inventor: Kolotov A.V., Ogorodnova A.B., Sukhtnln NJ>.. Kolotov A.V., Ogorodnova A.B.. Sukhinln 
NJ>.. 

f73)ProprtetDr Aktstonernoe cbshchcstvo otfaytogD ttpa "SJbiraky nauchno-ls^ledovatd skq 
instttut neftjanoj pxoroyshlennostr 



(54) METHOD FOR RESTORING TIGHTNESS OP CASINO STRINGS 
(57) Abstract: 

FIELD: oQ and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
string! and Improving Its efficiency. According to method, rone of distu rb ed ti g htn ess of casing 
string is covered from inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for example polyethylene. Excess pressure Is created due to expansion of 
self-heating and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of mermoplastlc material to filled with this mixture before covering 
rone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 d. 



RU 2105128 CI 



(21) Application number 99120663 

(22) Date of filing: 19961201 
(51) Iht a: E21B29/00 
(56) References cttpds 

1. Ba«Mcsvi BJL m Bp. C&pamvn Macrcpa no MnmnhBOMy pofoirry nronn, - M.: Hc«pa. 
1985. c 163. 2. SU. avropcxoe csaxeroibcrBO. 1601 130. in. E 21 B 79/10. 1990. 

(71) Applicant: Ajajaonepnoe o6mpcTH> oxspfarroro nma **C»6Hpciaift Hay^Kt>-fiKXJie«0BaTC7itcKHfl 
rot c-iwi yr jR^THHofl npoMMnmcHHocTET 

(72) Inventor. Kojiotob A.B., OropoRnooa A.E., CyxHram H.II, Kotiotob A3.. OropomsoBa 
A.B., CymHBH H.n^ 

C73)Proprtetar: AsiQioHepBoe o6mcCTBO ontpbrroro rana "CsrfSHpaasH BayqERMBcnenoBaTenfcCKBft 
HHcnnyr hb^thhoh npoutanntsBaocnr 



(54) CnOCOB BOCCTAHOBJIBHHH rEPMETM^HOCTM OECAflHHX KOJIOHH 
(57) Abstract 

H aogper am e othocbtch k otinacrH peMograo-gaon wnpowHiJK patior h 
a^egrgPHOCTg. CyTb mu6pexe mp i: cnoco6 oaxTno^aercH b nepcKpbtTHH soma i 
KonoHHw aju yq iM nnacrwpcu ho fle^opMHpycMoft Tpy6w, b3TOtoh7Ichhoh H3 
uaxcpHona, Hanpnuep nonBdmneaa. a H36biTo*raoe flaoneHHe cog^bjot 3a 
c^uopasorpeBantqeroot a cawpacmapflExqeroc* MarepHana. Hanpauep. CMTB - cwcck BssecrKOBoft jvih 
ropBbix h 6ypoBbix pa6trr. Koropwn aanaraainoT xpy6y H3 TepMonnaciiiHiiut t> Marcpnana nepen 
fibi Berep ue x MRBO CTH o6cam30B kojiohhu. 2 3JL $-jua. 1 Tafin. 




RU 2105128 CI 



Description [OmcaHBe M3o6pcTCBJUi]: 

M3o6pcreanc othochtch r o6n«rra pcMOBTBn-asonHBBOBBbix paoor (PHP), a hmchho k reiore/S aM 
BoocraBoaneaHn pcpmctwihoctm crfScaflBwx ko/iohh. 

HaDocTCH cnoco6 DoocTOBOBneBHn rcpucTHUHocTH oocubbwx kojiohh, EmjuamuaasjaA caaycx kobobbu 
Baoocso-KOMnpeooopHbcx TpytS (HKT) bhxc HRrepeana KapymcBBB oocanBoft kohohhw, sasa^BBaBKc 

T ftvi iHmup y iiT y ra pfiCTQODa B HKT DpH OTKptJTOW 3aTpy6H0M llpOClpaBCTBC, nOff>CM HKT BbCHIC 

paet«rrHoro ypoBBH TawnoHHpyioinero pacreopa b cKBaxme, npo^aBmroanHC Tavmousspyion^ero pacreopa 
3a oocanayio KonoKBy npK 3aKpbrroM sarpytSHOM npocrpaacTBe 

HcRocraTKB aHanora 3axBX>Bax>TCH b tom. wto, Bo-ncpsbix, npo^asKa TaMBOBHpyraBjero pacraopa b 
aaaonoHHoe npocTpaHCTBo BOCBJo am a tobbko bob. bmookhm B36biro«mbiM r&bjichzcu-. *tto Hc6c3onacao ebb 
mmocTHOCTH ocrankHoft wrrn oocanHoa kotiokhu, Bo-BTOpbix to -3 a yca^oraxrra TawnoHHpyioinpx 
MarcpaanoB pesynvrar gB BOCT b oncpaqpfl hc BpeabBBacr 60%. 

Hair6ojicc 6b b3KH M k Baoo p e T t Hn o no TCX HH^ e c a Lo fl cymaocTH hbjihctch cnoco6 ycraaoeKH BBacTbipH b 
BHTCpsane B crcpcMC TaBBOCTM oocaBBoft kojiohbu nyrcM nepcKpbrntH 3qhu BcrcpMrnraBOCi 11 ansyTpH 
BBacrapcM B3 MrrcuDracaoa Tpytiu c nocnenyMBjBM cc pacnmpcHHCM 3a cwr c o qff a HH B H36uro«<BQro 



Hq^OCTaTQK B3BOCTB0T0 CBOCOOa SaKBXPZaCTCB B TOM. 1T0 IDiaCTfalpb BbUiWUICH B3 MCTaBBa, a 3T0 HC 

no3oan>err MarcpaaB nnacrrupn aaAaBTXHsarb BCOHmwiH Tpeoomy b oocanHOH kobobhc 



3a^aua samnoqacTca b noBbaneaxm 3$$cktbbhocth pCM0BTHO-H3CjiaDBQHBbOC paooT npa ojjHoepcMeHHou 
cmoKCHHH TpyBp3aTpar. 



nocTaBncHHaH 3aaaBa BocTaracTca tcm, *rro b cnoco6e, rauBO"iaxancM nepcxpuTae 30Hbt BcrtpMeTBBBocTa 
o6canHUX kojighh B3HyTpH roiacTfatpcu, BbmojmcifflbiM b bb^c flc4»p*aspycMaft Tpy6w, pacnmpcHHc 
nnacTupfi no Boeft b/b*bc ByreM cos/jaBB* H36biTO*mnro naBBeBBB, b aanecrBc ;;e$opMHpycMoa Tpy6w 
ncnnra>3yx)T TpytSy B3 TepMonnacraaHDro waxepnajia, a K36biro*moe Baanesac cosflanr 3a cwr 
pacmHpeHHH caMopa3orpcKuoiBCT-ocH a paennrpfnonxeroca MaTcpaana, xoropbo-i 3aBOBBajor Tpyoy B3 
TcpMonnacmncaoro warcpaana nepea ncpaspbiTHCM 3ohm hctcpmcthmbocth ofcanBOH kojiohhu. B KaBecTBc 
TepMonnacTH^Boro MaTcpaana ncnojiB3yioT bojbotbbch, a b KaaecTBC caMopasorpeBaion^erocR a 
caMopacnmptfDOiqerocsi MaTcpaana Haxojna3y»T CHTB - CMCct> B3BCCTKosyx> pfw ropBMX h oyposbix pa6or. 

CHTB qpaMtaHPT, r wapHtoi oopasoM, npa paspyBKeaa npomHbtx xpyniaix MarepiianoB (oujibBfaic mpqnfai), 

6cTOHHbfX H 2KCnC3o6cT0HHb4X KS^CTIHH, KflWfHHWX tJlOffpS., fiflSi ^o6btMH npHppflHOTO KBMKH. OH 

npc^cTasnneT 0060ft nfr poTT yftft *p?r?m-f* B er op K w aft h HHnpwnnnnarHwft uaTepaan, RwxnjaA c Bonoft 
D^eJiowyD p e agngp (pH 12). npa nopomxa CMTB c boaoA o6pa3ycrcH cycnessKH (paoovan 

cuccbj, KOTopan^ oynyva sajnrra b nmyp. c&CTiaHHbdl b ootcktc noAneMaoqpif paspynKWDD, c tc^ebhcw 

BpOMHH CXBtrrUBaCTCH, TBCpACCT, onBOBpCMCSBO yBCTDTIBBaHCb B o6bCM& Y BOTPKHHC o6bCMa - CJICflCTBHC 

rH^paTaqnx koudohchtob, Bxon/nmix b cocraa CHTB, npHBonvT k pa3BMTBio b mnype ri^nparanBOHHoro 
AaancHBH (6onee 40 MTla). now ^cActbhcu rHAparaiDiOHBoro AaencHRn b tcjic o6i»acTa pa3BHBaioTCH 
BanpnacHxiH, npoBcmnmsc k cro pa3pynKUKio {3]. 

Echh cycncEKMOO CUTE 3a/nrrt, b Tpy6y h3 TCpMonnacTOTHoro MaTcpnajia. to cert, wa waTcpnana. 
paounrcaioD^eroca npa BarpeeaHOOi, 3arepwem3Hpo&aTB kohd^i, to ucpc3 13 r nawBCTCH peaaijHH c 
Bb^gencHBCM Tcnna h pacmBpcmeK CMTB. Tenna bw^cjihctch noCTarroqBO. itoom paaorpcrb TpytJy A° u0 * 
120°C, a 9to Bfcnne Tcuneparypu, npx xoropaft, HanpKveep, nojiBSTHJieH pasMRrcaercsi a npoHBJiwer 
poBhcncHHya) Teayncerb. Tpy6a yBenanaBacrcH naaMrrpc 60 paapymeBBH. a b oiy^ac cc 
np ^ nB^ g TCm aDro cnycxa b csBaacaBy b soay HcrepiAeiumiociH o6ca^Hofl eohobbu c BarHTOM 

nprwm/aw ro K KOHOBBC, TCpMOIUiaCTH^HHa UaTCpaan DpOHBKaCT B CfiBB^ B7XH TpCB^my B BOCJie 

oKomsBm pcaaqga a BopuajnoaBBB Tcwneparypbi sarBcpncBacT a ofocxKHBBacT Ba^cxByio b30Hhbbk> 
noBpcgflrrnrw b ofcajntoft kojiobhc. 

npawcp pcaTmsaBHa. npcffaoBOKBM, tto sa rny6aBC 400 m »KcnnyaTaqHOHHaH KonoHHanBaMcrpoM 146 mm 

C TODBBBOB CTCBOK 8 MM BMCCT TpCBDBiy mBpHHOfl 2 MM B JXTBSBOO. 2 M. 



Bepyr nonxyrfoxcKOByx> Tpyoy b/bsboA 4 m c aapyzabiM naaMerpoM sa 2 mm urmmr. BayrpcHBcro 
nKaMCTpa OOCaBBOa ^nnwmj b BBTCpBanC HCTCpMrTOTHOCTB (tx. 128 mm) b tumiubhqb CTCBOK 6-8 MM. 
3annyniajoT bbxbhb xobcu xpy6. rorosHT eyenetcuoo CHTB, nna icro 6cpyr 100 kt nopoBoxa a 30 n 
TexBBBccxoa bob>c. CycneH3H» 3anBBaioT b BOBaaTBncBOByio Tpy6y. rcpMCTB3apyK>T Bcpxaaft Konen, Tpy6 a 
Ha KonoHBc HKT ana TpocaKC Tpy6y cnycxajor b 3ony Hcrcpur i uhhocth oocanBoa kobobbu. 

Mcpca 1.5 h HaHHBarrcH pcaanHH a npoacxoBBT paoorpca a pasByBaKac noBBarancaoBoa Tpy6w Bnnon> 
BBB GOBpaKocHOBCHBH co cTCBRaMB o6caAKou KOJiOHHw. Bojicc Topo. nocxoBbKy uaTcpaan Tpy6bi 
pa3MHr^cu. OB npoHHKacT a b TpeoBfiiy. tokhm ooparwu ^ onaramTcn wo ee repueno Hpy er . 

-3- 
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nocjie okohtohhh peaionoc KOTopaR nporeKatT 0,5 - 1.0 q. OKBaxoHy ocraaniDOT a nosoc aa 4 - 5 * jyw 
aoccxaHoancHKH Teuneparypu h aaTPCflncpaH U H nomsnnieaQDOft Tpy6ti. 3otcm Kcuioany HKT mm 
Tpocaxs, Ha Koropboc rm&CTUpb 6un cnymcs o cxBamBy, nrypnrwaj&T ba noBepxaocTtv B csBaraHy 
cnycsajor Ko/xoaHy 6ypsuihmjx TpytS c uanora6apBTebiu iyp6o6ypou. rqtiotou hhh (frpoofl a pa36ypassuoT 
repMciTEsapymzipe praj a cqnepxxivcoc namDTKneBoaaft TpytSbi. Konoraiy 6y pimmMX TpytS noggHMaarr. 
npoH3BOART onpcocoBKy oocanKoa rojiohhw oorvxacao AcftcrByjooq^u HBCTpyKXBXHM. 

ripcuwymipCTDa npennaraeuoro cxzooo6a ocnosuBaxyrcn ea tom, «rro nonprm^eHge b o6canaoft Konoaae 
axjrapycTCH Gonee BqnejKBo 3a cwr npomcKHOBeasm warepnarca nnacTbipw b cbbxx^ wra Tpen&my. K rouy 
ae nnacTbipb B3 chhtctwjcckopo uarcpnana jjojiroeewee. Tax kbk hc na^ocpmcH xoppoaaa. 

Hctothhkk KH^opManan: L BnamcBOT B.A., YMCT6ac» BX. CnpaarcHax wacrepa no Kanvra/ibBouy 
peuoBiy cxsaxKB. M.. Hqpa. 1985. cJ63. 

2. AflTOpcsoe cawcrcjifaCTBO N 1601330, CCCP, nn. E 21 B 29/10, 1990 - nporonan. 

3. Maci-pyioncR no npHucHemoo cmcch roBccncoaoft jyw ropHUX b oypocbix paoor (CUTE). H3fl. AO 
"CTpoHMarcpHanw". 7 c 
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Claims [<t>opuyna H3o6pereran]: 

1. Cdooo6 DoocTAaoBneBRH rep nerHreHO CTH o6c&fxatdx kqjiobb. BRjnamaKsuipfi ncpexpbcrixc dohu 
BcrepumraaocTB B3ayTpn nnacrfaipew. BbmonHCHHbiw b w&c Rc$opuBpycuo& Tpytibi, u pacnmpeHHe 
nnarrfaipsi 00 ecefl p/txac nyreu caaf\ansBi KatSbirauBoro ^aancim^ o r jiam a oniyrite i tcu. tto b aadCCTBe 
flc^opMHpycMoft Tpy6tai Bcnaraoynr Tpytiy ro TtpMOJuiicnwHoro uaTepnana, a KsfitrnPZHoe flaaneHHe 
ooonaxrr 3a cmct p a cmap C BH H caifopasorpceanmerocfi h cattopacaxHpajonjerocH waTepeana, aoropbiw 
sanonBSDOT TpyfSy B3 TcpwonnacTHtrooro uarepiian a nepc^ ncpcapbrotew dohm HerepunOTHOcni o6caflBoft 

KOnORHfal. 

2. Cnocoti no n.1, ormwa pnyrito i Ten. «rro b Kawrrse TepMonnacnreBoro Marqraana Bcnontoyiox 

3. C&0006 no nn.l h 2, oT/iiraaiomKftcH tcm, toj b kbucctoc cauopaaorpesaionierocfl h 

CMTB c%ua> K3aecTfCoey» j^ra ropeoboc h oyposbix pa6o-r. 
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Drawtng(s) [MeprexR): 

XapaKTepucTwca CUfB 



XaparrepMCTMKa 


3HaweHne 


1. BoAO-CMeceeoe o-mouueHne cycnenoMM 


0.3 


2. Pacxofl nopoujKa Ha 1 m 3 o&beMa, t 


1.8 


3. PacrexaeMocTb no icoHycy A3HMH, cm 


20,0 


A. (InoTHOCTb cycneH3Mn. r/cM 


1,8 


5. BpeMR KdMana peaxitMM rvv*paraunn npw 




TeMnepaType 20-25°C, mmh 


okoho 90 


6. TeMneparypa caMopa3orpeBaHMH, °C 


6onee 100 


7. CqeaneHMe ksmha CTpy6oft, MFla 


5,0 


8. ConpoTManeHwe KaMHfl $ttnbTpai|}iH boau, Mna 


6onee 60,0 \ 


9. flaBneHwe npw pacwwpeHMM, Mfla 


AO45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 !4 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from Vi to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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